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[57] ABSTRACT 

A cable television system has a multiplicity of television 
program sources providing television signals in various 



predefined television signal formats. The program 
sources include continuous television sources provided 
to all users free of charge as well as pay-per-view pro- 
gram sources transmitted to users only upon request. 
Each television has a multi-standard receiver for receiv- 
ing television signals in those predefined television sig- 
nal formats, and is coupled to a transmission medium 
such as a coaxial cable. A television signal switch trans- 
mits the television signals from various ones of the pro- 
gram sources onto the transmission media in assigned 
respective frequency channels. Hidden behind each 
television, or elsewhere out of view of the user, is a 
converter coupling the respective television to the 
transmission media. The only connection from the con- 
verter to the television is a cable connected to the tele- 
vision's cable or antennae input port. Each converter 
includes a controller for selecting a channel in accor- 
dance with user commands, a channel map memory for 
storing data assigning to each accessible channel a fre- 
quency band and a predefined television signal formats, 
and a frequency converter for switching a television 
signal received from transmission media on the selected 
channel to a predefined output channel to which the 
television is tuned. Each respective controller also in- 
cludes an upstream transmitter for transmitting user 
program selection commands onto the transmission 
medium. The user program selection commands are 
received by a controller that decodes those commands 
and transmits corresponding setup signals to the televi- 
sion signal switch. 

7 Claims, 11 Drawing Sheets 
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MULTI-STANDARD CABLE TELEVISION 
SYSTEM 

The present invention relates generally to cable tele- 5 
vision systems that enable users of the system's televi- 
sions to view, on demand, any one of a large number of 
recorded video programs in addition to a set of standard 
broadcast television stations, and particularly to a 
"view on-demand" cable television system that carries 10 
television signals in two or more signal formats, such as 
the NTSC, PAL and SECAM television signal formats. 

BACKGROUND OF THE INVENTION 

The present invention is applicable to video systems 15 
for hospitals, schools, condominiums as well as hotels 
and other systems having a large number of indepen- 
dently controlled televisions or video monitors. For the 
purposes of illustrating and explaining the invention, 
however, the prior art and the preferred embodiment of 20 
the invention will be described in the context of a video 
system for a hotel 

Hotels often provide video program services beyond 
those available on publicly available television channels 
and publicly accessible cable television. The main types 
of prior art systems are video tape rental systems, fixed 
schedule movie systems that broadcast pay-per-view 
programming on predefined channels on a fixed sched- 
ule as well as free programming on other channels, and 3Q 
on-demand movie systems that broadcast free program- 
ming on one set of channels and use other channels to 
transmit pay-per-view programming to users upon re- 
quest by the users. 

The present invention provides a number of improve- 35 
ments on the on-demand type of cable television sys- 
tems disclosed in U.S. Pat No. 4,947,244, issued Aug, 7, 
1990, entitled "Video Selection and Distribution Sys- 
tem." 

In particular, the present invention is designed to ^ 
work in settings where the cable television system must 
carry television signals in two or more formats. For 
instance, in some places such as Singapore, some televi- 
sion channels are broadcast in PAL format while other 
television channels are broadcast in NTSC format In 45 
other places television signals are broadcast both in 
SECAM and PAL formats. Furthermore, movies and 
other programming from various sources are recorded 
on cassettes in a variety of video signal formats, and 
each such cassette must be played using a video cassette 50 
player that outputs television signals in the correspond- 
ing signal format. 

Another problem addressed by the present invention 
is that in some situations it is unacceptable to place a 
television converter box on top of the user's television 55 
set or anywhere else in the user's visual field, and yet 
the user must still be able to make program or channel 
selections using a remote control device pointed at the 
user's television. Furthermore, in these situations it is 
generally not possible (or not economically feasible) to 60 
modify the control circuitry in the television sets due to 
cost considerations and the age of the television sets. As 
a result, the cable converter box must be hidden from 
the user's view and cannot be connected to the televi- 
sion set's internal controller. Thus the only connection 65 
between the cable converter box and the television is a 
cable connected to the antenna or cable input port on 
the back of the television. 
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This presents two sets of problems: (A) the controller 
cannot turn the television on and off and cannot set the 
television to a particular channel, and (B) the controller 
cannot obtain signals directly from the television's con- 
troller for determining whether the television is on and 
similarly cannot obtain signals directly from the televi- 
sion's controller for detenrrining the channel to which 
the television is tuned. Thus, unless some countervailing 
measures are taken, random use of the remote control 
wand while the user's television is off might result in the 
selection and playing of a pay-per-movie and a subse- 
quent charge to the user despite the fact that the user's 
television is off. 

SUMMARY OF THE INVENTION 

In summary, the present invention is a cable televi- 
sion system in which a multiplicity of television pro- 
gram sources provide television signals in various pre- 
defined television signal formats. The program sources 
include continuous television sources provided to all 
users free of charge as well as pay-per-view program 
sources transmitted to users only upon request. Each 
television in the system has a multi-standard receiver for 
receiving television signals in those predefined televi- 
sion signal formats, and is coupled to a transmission 
medium such as a coaxial cable. A television signal 
switch transmits the television signals from various ones 
of the program sources onto the transmission media in 
assigned respective frequency channels. 

Hidden behind each television, or elsewhere out of 
view of the user, is a converter coupling the respective 
television to the transmission media. The only connec- 
tion from the converter to the television is a cable con- 
nected to the television's cable or antenna input port 
Each converter includes a controller for selecting a 
channel in accordance with user commands, a channel 
map memory for storing data assigning to each accessi- 
ble channel in a frequency band and a predefined televi- 
sion signal formats, and a frequency converter for 
switching a television signal received from transmission 
media on the selected channel to a predefined output 
channel to which the television is tuned. 

Each respective controller also includes an upstream 
transmitter for transmitting user program selection 
commands onto the transmission medium. The user 
program selection commands are received at the bead 
end of the system by a switch that decodes those com- 
mands and transmits corresponding setup signals to the 
television signal switch. 

Each television includes an on/off switch for turning 
the television on and off a tuner coupled to an input 
signal port, a wireless signal sensor and decoder for 
receiving and decoding a first defined set of wireless 
command signals having a first predefined set of coding 
sequences. The television's wireless signal decoder ig- 
nores wireless command signals not in the first defined 
set. The television also includes a controller that re- 
sponds to wireless on/off commands by toggling its 
on/off switch, and responds to TV channel selection 
commands by sending corresponding channel selection 
signals to the tuner. 

The converter box includes a wireless signal sensor 
and detector for receiving and decoding a second de- 
fined set of wireless command signals having a second 
predefined set of coding sequences. The converter box's 
wireless sensor is preferably located near or on the 
housing of the television. The television's wireless sig- 
nal decoder ignores wireless command signals not in the 
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second defined set The converter's controller responds 
to wireless channel selection commands by tuning the 
frequency converter to a respective television channel 
and/or by transmitting pay-per-view requests to the 
controller at the head end of the system. 5 

A remote controller signal transmitter is used by a 
user of each television. The remote controller includes 
a user interface for selecting user commands, a memory 
table, and a transmitter. For each wireless command the 
memory table stores data representing the command 1° 
and the carrier frequency to use when transmitting the 
wireless command. Some user commands are transmit- 
ted as wireless commands to the television, other user 
commands are transmitted as wireless commands to the 
converter and at least one user command is transmitted ^ 
as wireless commands to both the television and the 
converter. 

Each television further includes a raster scan CRT 
and CRT control circuitry that controls the raster scan 
sweep pattern of the electron beams generated by the 20 
CRT. The CRT control circuitry includes a horizontal 
scan synchronization circuit that synchronizes each 
horizontal sweep of the CRT electron beams with a 
horizontal synchronization signal in the received televi- 
sion signal, and generates a distinctive transient voltage 
signal at the beginning of each horizonal sweep of the 
CRT electron beams. 

External to the converter box is a horizontal sweep 
pickup antenna suitable for positioning proximate the 30 
monitored television. Internal to the converter box is a 
filter that extracts the horizontal synchronization com- 
ponent of the television signal on the channel selected 
by the user. A synchronization signal comparator com- 
pares the extracted horizontal synchronization compo 35 
nent of the selected television signal with the signals, if 
any, received from the antenna, and outputs a result 
signal indicating whether the television is both turned 
on and tuned so as to receive the selected television 
signal. 40 

BRIEF DESCRIPTION OF THE DRAWINGS 

Additional objects and features of the invention will 
be more readily apparent from the following detailed 
description and appended claims when taken in con- 45 
junction with the drawings, in which: 

FIG. 1 is a block diagram of a preferred embodiment 
of a cable television system incorporating the present 
invention. 

FIG. 2 is a conceptual representation of the remote 50 
control scheme used with each television in the pre- 
ferred embodiment of the present invention. 

FIG. 3 is a block diagram of the converter used in 
conjunction with each television in the preferred em- 
bodiment of the present invention. 55 

FIG. 4 is a circuit schematic of a multi-standard IF 
signal filter used in the preferred embodiment of the 
television signal converter of the present invention. 

FIG. 5 is a circuit schematic of the audio/video signal 
splitter circuit used in the preferred embodiment of the 60 
television signal converter of the present invention. 

FIG. 6 is a circuit schematic of the message generator 
circuit, for superimposing messages on the video signal 
of the selected television channel, used in the preferred 
embodiment of the television signal converter of the 65 
present invention* 

FIG. 7 is a circuit schematic of the audio/video 
remodulation circuit used in the preferred embodiment 
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of the television signal converter of the present inven- 
tion. 

FIG. 8 is a circuit schematic of the television status 
monitoring circuit, for determining if a television is on 
and tuned to a particular channel, used in the preferred 
embodiment of the television signal converter of the 
present invention. 

FIG. 9 is a block diagram representation of the data 
map stored in the television signal converter in the 
preferred embodiment of the present invention. 

FIG. 10 is a block diagram representation of the com- 
ponents of the remote control device used in the pre- 
ferred embodiment of the present invention. 

FIG. 11 is a schematic representation of the user 
interface of a television and converter remote control 
device used in the preferred embodiment of the present 
invention, 

FIG. 12 is a block diagram representation of the wire- 
less command map stored in the memory of the remote 
control device in the preferred embodiment of the pres- 
ent invention. 

FIG. 13 is a block diagram of the controller at the 
head end of the preferred embodiment of a cable televi- 
sion system. 

FIG. 14 is a flow chart showing how the interactions 
between the head end controller and one converter 
box's controller when a user selects a pay-per-view 
program. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, there is shown a cable television 
system 100 having a number of cable distribution lines 
102-1 to 102-N on which free television programs and 
pay-per-view programming are transmitted to the users 
of the system. For each user's television set, a converter 
104 is provided for the purposes of (A) receiving user 
commands to select a television channel or pay-per- 
view program and for (B) shifting the selected program 
from its broadcast channel to a pre-selected channel, 
such as channel 2 or 3, to which the user's television is 
tuned. 

The preferred embodiment of the cable television 
system 100 will be described in the context of an instal- 
lation of the system in a hotel However, the present 
invention could be used in a much broader spectrum of 
applications, including cable television systems for insti- 
tutions and cable television systems for residential 
neighborhoods. The primary difference between such 
various applications of the present invention will be the 
manner in which the user's are charged for various 
services. The underlying hardware, program distribu- 
tion methodologies and the like would remain substan- 
tially the same as described herein. 

Overview of Head End of Cable Television System 

The programming sources used by the system include 
continuous broadcast television program receivers 106 
that receive programming on various preassigned tele- 
vision channel frequencies. In most cases the continuous 
broadcast television programs are retransmitted to all 
users of the system free of charge. In many cities there 
are continuous broadcast television programs available 
in more than one standardized broadcast format For 
instance, in some locations both PAL (the European 
television signal format) and NTSC (the American tele- 
vision signal format) television signal are used, while in 
other locations both PAL and SECAM (the French 
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television signal format) television signals are used. 
While "multi-standard** television sets are available for 
use in such locations, television cable systems have 
generally used a single television signal standard for all 
programs transmitted on a particular cable system. 5 

Other programming sources used by the system 100 
include non-continuous broadcast sources, herein called 
"pay-per view" sources, such as video cassette players 
and video disk players 108. In the preferred embodi- 
ment, both PAL and NTSC video cassette players can 10 
be used. In other embodiments, both continuous broad- 
cast television program sources and non-continuous 
television program sources using other combinations of 
television signal formats could be used. 

One additional source of "programming" for the 15 
system is a set of screen buffers 110, also called frame 
buffers, for storing video images to be transmitted to 
users of the system. The screen buffers 110 store images 
representing menus of currently available pay-per view 
movies, images explaining to users how to use the sys- 20 
tern, as well as additional screen buffers for interactive 
services such as displaying a hotel guest's bill as part of 
an express check-out service. The images stored in the 
screen buffers 104 are generated and updated as neces- 
sary by a controller 112, typically a microcomputer 
such as an "IBM compatible'* computer using a 803086 
Intel microprocessor. 

The audio-video signals from the programming 
sources 106, 108 and 110 are routed, frequency shifted 3Q 
to occupy selected television channels and retransmit- 
ted onto the various distribution cables 102 by program 
routine and transmission circuitry 114. Circuitry 114 
includes a video crossbar switch for each cable line 102 
and a set of re-transmission modulators that enables 35 
simultaneous connection of any selected combination of 
the programming sources 106, 108 and 110 to the corre- 
sponding cable 102. 

A more detailed description of the program routing 
and transmission circuitry 114 can be found in U.S. Pat. 40 
No. 4,947,244, issued Aug. 7, 1990, entitled 'Video 
Selection and Distribution System,*' which is hereby 
incorporated by reference. U.S. Pat. No. 4,947,244 also 
contains a detailed description of how the controller 
112 generates menus of available pay-per programs and 45 
also how the controller 112 responds to user requests 
for menus and pay-per view (PPV) programming by 
sending appropriate *TPV source control signals" to 
the video cassette players 108 and appropriate switch 
setup signal to the program routing and transmission so 
circuitry 114, 

It should be noted that the video program sources 
106, 108, 110, the controller 112 and the program rout- 
ing and transmission circuitry 114 are all located at the 
"head end" of the cable system. Signals and program- 55 
ming transmitted from the head end of the cable system 
to the users are said to travel "downstream". Request 
signals transmitted by the cable boxes 104 in user's 
rooms are said to travel "upstream". 

Each of the cable lines 102 is coupled back to the 60 
controller 112 by a communication line 116 and a bi- 
directional low-pass filter 118 that couples the commu- 
nication line 116 to each respective cable line 102. Digi- 
tally encoded messages between the controller 116 and 
individual cable boxes 104 are sent using modems, 65 
which operate a frequencies much lower than television 
signals, nominally 7 MHz in the preferred embodiment. 
Television channel signals typically start at frequencies 
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above 50 MHz. In the preferred embodiment the low 
pass filters 118 has a cutoff frequency of 8 MHz. 

In most respects, the head end of the cable television 
100 of the present invention is configured and operates 
in the same manner as described in U.S. Pat. No. 
4,947,244. The few aspects of the head end's operation 
that differ from U.S. Pat. No. 4,947,244 are described 
below with reference to FIG. 13. 

Cable Box Multi-Standard Converter 

Referring to FIG. 2, one aspect of the present inven- 
tion is the physical configuration of equipment in each 
user's hotel room. Generally, the user's television 120 
includes an infrared (IR) receiver 122 and decoder 124 
for receiving control commands from the user via a 
remote control wand 126. The normal remote control 
wand for the television is replaced by a programmable 
remote control wand 126 that is programmed to trans- 
mit signals to both the television 120 and the cable box 
104, as will be described in more detail below. 

The cable converter box 104 can be hidden behind 
the television 120, or on the floor behind the piece of 
furniture on which the television is mounted, with the 
only connection from the converter box 104 to the 
television 120 being a standard cable television connec- 
tion to the television's antenna port or cable input port 
130 on the back of the television. Tethered to the con- 
verter box by an extended cable 131 are an infrared (IR) 
receiver 132 and digitizer 134, as well as a pickup plate 
136 that acts as an antenna for detecting the large volt- 
age horizontal synchronization pulses output by the 
television's CRT controller 138. The digitizer 134 gen- 
erates a binary pulse stream that tracks the wireless 
commands received by the IR receiver 132, although 
wireless commands that are not transmitted on the car- 
rier frequency to which the receiver 132 is tuned are 
ignored. 

The raster scan cathode ray tube (CRT) 140 in the 
television 120 requires a large voltage transient to reset 
the CRTs beam back to the left edge of the screen at 
the beginning of each horizontal sweep of the CRTs 
beams. The CRT controller 138 produces the requisite 
horizontal reset and vertical reset control voltages in 
synchronization with the horizontal and vertical syn- 
chronization signals in the television signal output by 
the television's tuner 142. 

The converter box's IR receiver 132 and pickup plate 
136 are typically positioned proximate the television 
120, such as under or on the side of the television, with 
the IR receiver 132 being positioned so that all IR en- 
coded signals output by the remote control wand 126 
are received by both the television's IR receiver 122 
and the converter box's IR receiver 132. 

Referring to FIG. 3, the converter's CPU 156, which 
is an 8032 microcontroller made by Intel in the pre- 
ferred embodiment, receives the binary pulse train pro- 
duced by the IR sensor 132 and digitizer 134 and de- 
codes the pulse train to determine the command, if any, 
that is being sent to it Note that the CPU's wireless 
command decoder software 150 ignores wireless com- 
mands that do not match a predefined signal or coding 
format and/or command prefix associated with all wire- 
less commands directed to the converter box 104. 

The cable signal received by the converter box 104 
passes through a splitter 151, which is essentially a low 
pass filter for passing digitally encoded signals from the 
head end controller to a modem 152 in the converter 
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box, and a high pass filter for passing video signals to. a signal, and thus win have a carrier frequency of 4.5 or 

tuner 154. ^ 5.5 MHz for NTSC or PAL television signals, respec- 

The cable 102 in the preferred embodiment carries tively. 

l^/ 0 ™* 1 ^evKio 11 signal on some channels and Referring to FIGS. 3 and 6, a synchronization separa- 
NTSC format television signals on other channels. J tor circuit 164 (such as the LM1881N made by National 

NTSC tuners typically output an intermediate fre- Semiconductor) filters the video signal output by audio 

quency (IF) signal having a carrier frequency of 45.75 fflter 162 to generate horizontal and vertical synchroni- 

MHz and PAL tuners typify output an IF signal satjoa signals cSync (which is actually a composite 

having a earner frequency of 38 9 MHz. The convert- syilchromZ ation signal) and VSync/(which is a negative 

£^JS.rSr,«^! e ? C ?S? ,gnalfrOD ; 10 IcScsignaJ that goTlow whenever a vertical syndio- 

the converter's CPU 156 The tuner 154 is * tspecwl ^ occurs m ^ signal). Instead of 

multistandard tuner capable of outputtine 45.75 MHz * , . , , 6 . , 

video for NTSC signals and 38.9 MHz video for PAL f^Tf * ^ «8»* 

sigiuds-Thisisaccomplishedby tuning the local oscilla- ? e ^onuafaon separator circuit 164 generates a 

toTof the tuner to produce an IF of either 45.75 or 38.9 15 synchromzation" signal CSync that mcludes 

both the horizontal and vertical synchronization pulses. 

The output of the tuner is filtered by an IF SAW ^ ^f" 1 .synchronization pulses occur much less 

filter 158, shown in more detail in FIG. 4, so as to pass often tnan honzontal synchronization pulses, the CSync 

only the selected channel. Based on the channel map K nsaWe 88 a torizontal synchronization signal 

and the user selected channel, the CPU 156 generates a 20 for ^ P^^PO 868 of present invention, as will be 

binary signal, labeled NTSC/PAL that indicates described below. 

whether the currently selected channel is an NTSC or ^ converter box's CPU 156 is programmed to gen- 

PAL channel. The NTSC/PAL control signal is used erate commands that specify sequences of characters to 

to select the path for the IF signals (NTSC IF or PAL superimposed on the video image shown on the 

IF). 25 user's television, such as temporarily displaying a chan- 

The output of the IF filter 158 is next processed by a nel identifier for the channel selected by the user. A 
video signal processing circuit 160 (the MC44301 made character generator 165 (such as the M888303-P made 
by Motorola) that includes an audio intercanier signal by Fujitsu) receives the commands from the CPU 156 
separator circuit, a video signal demodulator and video specifying the on-screen characters to be displayed, as 
signal inverter. The video signal demodulator portion 30 well as the horizontal and vertical synchronization sig- 
of circuit 160 shifts the entire IF signal down to base- nals from the synchronization separator circuit 164, and 
band and also inverts the video signal if the Invert signal generates a corresponding video signal that is synchro^ 
produced by the CPU 156 is enabled. The audio separa- nized with the video signal on line 163. 
tor portion of circuit 160 automatically separates the More specifically, the character generator 165 pro- 
audio component of the IF signal and outputs it on line 35 vides a "box" signal VDE \ which provides a black area 
161 (labeled "Aural"). on the screen where white characters are overlaid by 

In the preferred embodiment, the video baseband the VOW signal. Both the VDB\ and VOW signals are 

signals of pay-per-view programs are inverted at the black-low. In order to add the box and characters to the 

head end before transmission over the cable 102 so that video signal, they must all have a common reference 

the pay-per view programs are not viewable by an ordi- 40 level. The most convenient and stable reference is 

nary television connected to the cable line 102. In alter- black. To reference the video signal, synchronous 

nate embodiments of the invention other signal protec- clamp 166 references the video signal's back 

Mon schemes could be used for pay-per view program- porch t0 ^ DC voltage produced by voltage ^der 

mm ^' . . , . , , - - 167-168. The FET series switch 169 stores the back 

nJ^ltnT^ 7 45 P° rch « "P«*or 170. Amplifier 1 71 applies 

ZS^ffSS^ S!" 1 ?? CO c mP °i e ^ h ** DC error signal toough resistor 172 to assure that 
is onset by 4.5 MHz from the video signal carrier in „ . . , , j. * ui i « 

NTSC format signals and is offset by 5.5 MHz from the ? ■ C0 " levd f ^.P° nd ^ to 18 

video signal carriTm PAL format signals. ^ J ° f 1^°* ™' ^ °„ f 

FIG. 5 shows the audio intercarrierfilter 162 used in 50 J™»f« *! 3 > V* ** 17s * to "punch out" a black 

the preferred embodiment to filter out the radio fre- ™ x wth wmte characters ^ the video background, 

quency component of the baseband video signal upon &m S^ polarity (PNP) of these devices provides 

which the audio signal is modulated. In particular, cir- »rst-order temperature compensation with a simplified 

cirit 162 receives a NTSC/PAL signal from the CPU Aching function. When transistor 174's base is pulled 

156. If the NTSC/PAL signal is equal to "1", indicating 55 low b V VDB \ » voltage divider 176-177 causes the same 

that the video signal on the selected channel is a PAL black level to ^ asserted as established by voltage di- 

fonnat signal, then the PAL sound trap portion of the v f der 167-168. Simultaneously, transistor 173 is reverse 

circuit is enabled so as to remove the intercarrier audio biased, disconnecting the video signal. When transistor 

signal centered at about 5.5 MHz. If the NTSC/PAL 175 is turned off by VOW going high, the black box 

signal is equal to "0", indicating that the video signal on 60 video signal from transistor 174 is passed through tran- 

the selected channel is an NTSC format signal, then the sist or 178. VDB \ is always low in a defined character 

NTSC sound trap portion of the circuit is enabled so as region or window. When transistor 175 is turned on by 

to remove the intercarrier audio signal centered at VOX going low, a white signal level forming the body 

about 4.5 MHz. In both cases, the resulting filtered of a character is determined by voltage divider 179, 180, 

signal is further filtered by a 5.0 MHz low pass filter, 65 181. Thus, video Slimming circuit 182 combines the 

and then the video signal is output on line 163. The input video signal from line 163 with the character 

audio signal on line 161 is not demodulated, but rather is generator's video signal to produce a composite video 

the high-pass filtered portion of the television program signal on line 183. 
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Modulator Circuit for Recombining Audio and. Video 
Signals 

Referring to FIGS. 3 and 7, remodulator circuit 184 
adds the intercarrier audio signal (Aural) on line 161 5 
back into the combined video signal from line 183. The 
remodulation circuit 184 has separate bandpass filtering 
paths for NTSC audio signals and PAL audio signals 
because of their distinct carrier frequency positions. 
The resulting filtered intercarrier audio signal on line 10 
185 is combined with the video signal from line 183 and 
remodulated onto a specified one of two channel fre- 
quencies by television remodulator circuit 186, which in 
the preferred embodiment is a TDA5664 made by Sie- 
mens. The channel frequency on which the television is IS 
output is selected by a command signal from the con- 
verter box's CPU. In one preferred embodiment the 
modulator circuit outputs the remodulated television 
signal on VHF channel 2 or 3, while in another pre- 
ferred embodiment the remodulator circuit 184 outputs 20 
the television signal on UHF channel 31 or 32. The 
modulated signal output of the remodulator circuit 186 
is passed through an isolation transformer 187 and then 
a coaxial cable 188 and connector 189 that can be cou- 
pled to a corresponding connector on the user's televi- 25 
sion. 

Television On/Off and Channel Monitoring 

Referring to FIGS. 2, 3 and 8, the converter box 104 
monitors whether the television 120 to which it is (or 30 
should be) connected to determine (A) if the television 
120 is on, and (B) if the television 120 is tuned to the 
channel on which the cable box is generating its output 
signal. It is an underlying premise of the present inven- 
tion that no direct connections other than the output 35 
cable 188 exist between the cable box 104 and the televi- 
sion set. 

This television monitoring aspect of the present in- 
vention is based on the following observation. While 
the horizontal sweep rate of all NTSC television chan- 40 
nels is approximately the same, and the horizontal 
sweep rate of all PAL television channels is approxi- 
mately the same, the exact timing of the horizontal 
synchronization signals on the various channels are not 
synchronized. That is, the horizontal sweep frequency 45 
can vary from one channel to the next by slight amount, 
and there is no coordination whatsoever of the phases of 
the horizontal synchronization signals of the various 
channels. 

The primary purpose of the synchronization process- 50 
ing circuit 190 is to compare the (low frequency) hori- 
zontal synchronization signals from the baseband ver- 
sion of the television channel that is being output by the 
cable box 104 with the horizontal sweep control signals 
generated by the CRT controller 138 in the television 55 
set 120. The synchronization processing circuit 190 also 
generates a clean version of the vertical sync signal and 
a signal indicating whether the television set is on, both 
for use by the CPU 156. The CRT controller 138 in- 
cludes a horizontal scan synchronization circuit that 60 
synchronizes each horizontal sweep of the CRT elec- 
tron beams with a horizontal synchronization signal in 
the received television signal, and generates a distinc- 
tive transient voltage signal (sometimes called the "hor- 
izontal flyback" signal) at the beginning of each hori- 65 
zonal sweep of the CRT electron beams. 

The pickup antenna 136 is positioned proximate the 
monitored television 120 so as to pick up low frequency 
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(e.g., less than 100 KHz) electromagnetic signals pro- 
duced by the CRT controller 138, the dominant compo- 
nent of which is the 15.734 KHz horizontal flyback 
signal. The transient signals picked up by antenna 136 
are digitized by comparator 191 and fed to the input for 
a retriggerable monostable multivibrator (also known as 
a one-shot circuit) 192 such as a 74LS123. The multivi- 
brator 192 is set up to generate a signal with a pulse 
width of 540 microseconds, which is considerably 
longer than the 63.5 microsecond period of the horizon- 
tal flyback signal. Therefore, as long as horizontal 
pulses from the television set 120 are detected at most 
540 microseconds apart (i.e., as long as at least one of 
every eight horizontal flyback signals are detected), the 
output of the multivibrator 192 on the TVPwrOn line 
194 will always stay high. In summary, the TVPwrOn 
signal on line 194 is kept continuously high if and only 
if the monitored television 120 set is turned on, regard- 
less of the channel to which the television is tuned. 

Circuit 190 also detects whether the channel selected 
for output by the converter's CPU actually contains a 
video signal. In particular, the VSync\ signal produced 
by the synchronization separator circuit 162 is used to 
trigger a one-shot circuit 196. The one-shot circuit 196 
produces a stream of VideoDetect signals on line 197 if 
and only if the selected channel is carrying a video 
signal. 

Finally, subcircuit 200 is used to determine if the 
horizontal synchronization signal CSync of the selected 
channel matches the HorizPickup signals on line 193. 
Two one-shot circuits 202 and 204 process the CSync 
signal so as to produce a negative logic clock signal on 
line 205 that matches the phase and frequency of the 
horizontal synchronization signal on the selected chan- 
nel. D flip-flop 206 reads the HorizPickup signal on line 
193 at the rising edge of each clock signal on line 205. 
The value stored by the flip-flop 206 is output in nega- 
tive logic form as the SyncLock/ signal on line 207. In 
particular, if the television set is tuned to the channel 
output by the converter box, the HorizPickup signal 
will be high (Le., equal to a logic value of "1") when the 
signal output by one shot 202 on line 205 has a rising 
edge. Thus the SyncLock \ signal will be low when the 
television is tuned to the channel output by the con- 
verter box. 

The control software 210 for the converter box 104 is 
programmed to respond to the TVPwrOn, VideoDe- 
tect and SyncLock\ signals as follows. Table 1 contains 
a pseudocode representation of the control software 
routines executed by the CPU in the converter box to 
monitoring the VideoDetect, TVPwrOn and Syn- 
cLock \ signals. Those routines will now be described in 
the same order as they are found in Table 1. 

An interrupt routine is triggered by the VideoDetect 
signal, which should happen 60 times per second, and 
computes a value called VsyncCnt that indicates if the 
vertical sync pulse (i.e., the VideoDetect signal) has 
been consistently detected. If no vertical sync pulse is 
detected for a period in excess of two seconds, or if 
vertical sync pulses are detected less than fifty percent 
of the time, then the control software sends a "NoVid" 
message to the head end controller and switches the 
tuner in the converter box to a frcerto-guest channel. 

The SyncLock \ monitoring routine is triggered by 
the expiration of the VsyncWait timer, which is a 4 
millisecond software timer that is triggered by each 
occurrence of the VideoDetect signal. The routine 
computes a value called SyncLockCnt that indicates if 
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the SyncLock\ signal has been consistently detected. 
However, this routine is used only when the television 
is tuned to a special services channel for viewing a 
movie, menu or the like. If the SyncLock\ signal is not 
detected for a period in excess of one second, or if Syn- 
cLock \ is consistently detected less than fifty percent of 
the time, that indicates that the program on the special 
services channel is either not being received or that the 
quality of the received video signal is poor. Alternately, 
the television set may not be tuned to the correct chan- 
nel (e.g., channel 2 or 3) for receiving video signals 
from the converter box. If the television is tuned to the 
wrong channel, the SyncLock\ signal will typically be 
invalid (i.e., high) more than 90% of the time and that 
will cause a "no sync lock" condition to be detected IS 
very quickly, typically in about one second. Whenever 
a "no sync lock" condition is detected, the control soft- 
ware sends a "NoVid" message to the head end control- 
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ler and switches the tuner in the converter box to a 
free-to-guest channel. In an alternate embodiment, the 
control software sends a "TV on Wrong Channel" 
message to the head end controller when the VideoDe- 
tect signals are being consistently received but the Syn- 
cLock signal is not valid. Either way, the controller at 
the head end of the system will receive a message indi- 
cating that the converter box no longer needs to receive 
a menu. However, unlike the "NoVid" message, a "TV 
on Wrong Channel" message does not indicate a prob- 
lem with a video source (such as a screen buffer) or with 
the cable lines 102. 

Note that if the television is tuned to the wrong chan- 
nel, the user will be unable to view the menus of movies 
and other special services sent by the head end of the 
system, and thus the user will be unable to select a 
movie for viewing. 

TABLE 1 

Control Software Pseudocode for Vertical Sync and SyncLock Monit oring 

—Definitions: 

- Vsync_Tmr is a 20 millisecond count down timer that is reset to 20 ms 

every time a vertical sync signal (VideoDetect) is detected. 

- Vsync— Wait is a 40 ms count down timer mat is reset to 4 ms every time 

a vertical sync signal (VideoDetect) is detected. 

- Vsync_Jdle Set to 1 whenever Vsync—Tmr rimes out (reaches a value 

of zero). Set to 0 whenever a vertical sync signal (VideoDetect) 
is detected 

- Vsync_Cnt 8-bit value that is incremented whenever a bad vertical sync 

condition is detected and is decremented whenever a good 
vertical sync condition is detected. 

Vsync_Cnt should always equal zero if a good video signal 
is being received. A vertical sync signal should be received 
every 16.7 ms. 

- SyncLock Cnt 8-bit count value that should equal zero during proper system 

operation. Used in similar manner to Vsync_Cnt 

- State ( ) Status of converter specified by several on/off flags including 

"Timing in Progress" - converter changing channels 
'Watching—Movie— or—Menu" - converter tuned to any special 
services channel 

"No_Vtd_-Cond" - no video signal detected 
■ 4 TV_is_On" - based on TVPwrOn signal 
"Power_HoId_ Off" - initialization condition 

- Vertical Sync Interrupt Service Routine: 
Upon Receiving each VideoDetect Signal, Do { 

If (Tuning in Progress) Return; 

If (Vsyncwldle ~ 1) { - Vsync_Tmr timed out 

^ | Vsync_Idle = 0; - Reset b/c Vsync received 

Else { - Vsync_Tmr has not timed out 

If (10 ms 5 Vsync_Tmr ^ 20 ms) } 

| If (Vsync__Cnt ^ 255) increment Vsync_Cnt; 
Hse{ 

If (Vsync— Cnt ^ 0) decrement Vsync— Cnt; 



} 

Set Vsync— Wait = 4 ms; 
Set Vsync—Tmr = 20 ms; 
Return; 



- start 4 ms timer 
-start 20 ms timer 



} 

- Vertical Sync Foreground Routine: 

Whenever Vsync—Tmr times out (reaching a value of zero) Do: { 

If (TV n On .and. Watching Movie— or— Movie .and; Not(Tuning_ in— Progress)) 

If (Vsync_Cnt ^ 255) increment Vsync_Cnt; 

Vsync— Idle =1; - set flag for use by interrupt routine 

If (Vsync— Cnt > 127) { - threshold could be any value up to 254 

Set No_Vlct_Cond status flag; 

Send M No_Vid Message" to head end controller; 

Switch converter's tuner to a free-to-guest channel; 

} 

Return; 

- end of timeout foreground routine 

- 4 Second Hold Routine: 
If No— Vid status is set { 

Wait 4 seconds; 
Monitor Vsync— Cnt; 

When Vsync— Cnt remains < 60 for 4 seconds { 
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TABLE 1 -continued 



Control Software Pseudocode for Vertical Sync and SyncLock M onitoring 

Clear No_Vid_Cond status flag: 

Return 

- SyncLock Service Routine: 
Whenever VsyncWait times out, Do: { 

If (TV k On .and. Watching_Movie_or_Movie .and 
Not(Tiinmg in Progress) .and. Not(No_Vid) ) { 
Do Four Times (Approx. Once Per Millisecond): { 
If SyncLock is Valid { 

If (SyncLock_Cnt # 0) decrement SyncLock_Cnt; 

Else{ 

^ If (SyncLock_Cnt z£ 255) increment SyncLock_Cnt; 

If (SyncLock_Cnt > 192){ - threshold could be 
- any value up to 254 
Send 4 *No_VTD Message" to head end controller; 
Switch converter's tuner to a free-to-guest channel; 

} 

> 

Return 

} 



In summary, the synchronization processing circuit 
190 determines whether or not the monitored television 
120 is turned on, whether the monitored television 120 
is tuned to the correct channel to receive television 
programs from the converter box 104, and whether 
vertical sync signals are present in the television chan- 
nel to which the converter is presently tuned. 

It should be noted that the synchronization compara- 
tor 190 could be implemented entirely in software (ex- 
cept for the pickup antenna) in alternate embodiments 
of the invention. In particular, a microprocessor could 
easily be programmed to sample the pickup antenna 
signal and the horizontal sync signal from the selected 
cable channel and to compare those two signals. How- 
ever, the preferred embodiment's use of hardware to 
perform the signal comparison reduces the computa- 
tional burden on the microprocessor. 

Converter Box's Channel Map 

Referring to FIG. 3, the CPU 156 in each converter 
box 104 is coupled to EEPROM 210 for storing the 
CPU's control programs 212 as well as a "channel con- 
figuration map" 220 that defines the cable channels that 
the converter box is allowed to access. Internal to the 
CPU 156 is a random access memory array 222 suffi- 
cient for executing the control programs 212. 

Referring to FIG. 9, the channel configuration map 
220 defines which channels on the CATV cable 102 
carry free-to-guest programming (list 224), and which 
channels are used to carry pay-per view programming 
(list 226). The channel map 220 also includes a table 228 
that defines for each channel (A) the signal format used 
(e.g., NTSC or PAL) used on that channel, <B) the 
mixing frequency to be used by the cable box tuner 154 
for receiving the channel (which is equivalent to speci- 
fying the channel's carrier frequency), (C) other control 
parameters used by the converter box's CPU 156 in 
conjunction with use of that channel, (D) an optional 
channel identifier string that is temporarily superim- 
posed on the television screen when the channel is first 
selected, and (£) a flag indicating whether or not the 
channel is transmitted in inverted format In the pre- 
ferred embodiment, pay-per-view programs are in- 
verted at the head end before transmission over the 
cable 102 so that the pay-per view programs are not 



viewable by an ordinary television connected to the 
cable line 102. 

Finally, the channel map 220 includes additional in- 
formation in table 229, including parameters identifying 
special channels such as the "barker" channel, which is 
the channel to which the converter tunes whenever an 
on/off command is received), the hotel services chan- 
nel, a unique serial number assigned to the converter 
box, the room number in which the converter box is 
located, and so on. 

When the converter box is first assembled, the EE- 
PROM 220 is loaded with the control software 212 and 
a default channel configuration map. The default con- 
figuration map loaded into each converter box 104 in- 
cludes a unique serial number and a predefined special 
"room number" that indicates to the control software 
executed by the CPU 156 that the converter box 104 has 
not yet been configured for actual use in a hotel. 

Referring to FIGS. 1, 2, 3 and 11, when the cable 
television system 100 is first installed and each respec- 
tive converter box 104 is powered on, the CPU 156 in 
the converter box 104 scan its the channel configuration 
table and detects the special room number that indicates 
that the converter box has not yet been configured for 
use at a particular installation. Instead of outputting a 
normal television channel, the converter box 104 tunes 
to no channel and outputs a display screen prompting 
the installer of the system to configured the box 104. A 
sequence of menus generated by the control software 
212 prompts the installer to enter the room number in 
which the convert box is located. Every converter box 
104 at a particular installation of the system is assigned 
a unique room number. Thus, if multiple converter 
boxes are located in a single hotel suite, each television 
is nevertheless assigned a unique room number (e.g., by 
assigning room numbers such as 3 19 A, 319B and so on 
to suite room number 319). 

After the room number and any other configuration 
parameters have been loaded into the converter box's 
EEPROM 210, the control software 212 sends a "load 
configuration map for room X" command to the head 
end controller 116. The 'load configuration map" mes- 
sage also identifies the serial number of the converter 
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box making the request, and that serial number is stored pie, the wireless command signal format used for Sony 
by the head end controller in a room number assign- televisions that use the RM-783 model remote control is 
ment table. as follows. The IR carrier frequency used is 38 KHz, 
The head end controller 116 responds to the "load with each command being preceded by a "start bit" 
configuration map" command by transmitting the con- 5 which is transmitted by turning the IR transmitter on 
figuration map for that room via its modem 112 and the for 2.4 milliseconds, then off for 0.6 milliseconds. Each 
cable lines 102. The message containing the configura- remote command is encoded as a 12-bit command code, 
tion map includes a header that identifies the room to The 12-bit command includes a six-bit prefix (equal to 
which the map belongs. While all converter boxes 104 000010) that is the same for all commands, and the last 
in the system will receive the message, only the one 10 six bits identify the particular command. Each "1" bit is 
converter box 104 that has been assigned the room transmitted by turning the IR transmitter on for 1.2 
number listed in the message header loads the received milliseconds and then off for 0.6 milliseconds, while 
channel configuration map into its EEPROM 210. The each "0" bit is transmitted by turning the IR transmitter 
control software in each converter box ignores all re- on for 0.6 milliseconds and then off for 0.6 milliseconds, 
ceived messages whose header does not specify a desti- IS The command is transmitted twice with an intercom- 
nation matching the room number assigned to the con- mand spacing of approximately 50 milliseconds, 
verter box. At least one component of the signal format (carrier 
_ _ . r _ , . . _ _ frequency, transmission protocol and command prefix) 
Remote Control of Television and Converter Box ^ be jfa^ for ib / tde ^ sm ^ conver teY box. 

Referring to FIG. 10, the remote control wand 126 20 The IR sensor 132 for the converter box ignores all 
used in the preferred embodiment is a programmable received infrared signals that do not match the prede- 
handheld infrared transmitter, similar in function to fined carrier frequency, and the wireless command 
many commercially available programmable remote decoding software executed by the converter box's 
control wands. The wand 126 used in the preferred CPU 156 ignores received wireless commands that do 
embodiment includes a microcontroller 232, an infrared 25 not match the 1/0 signal transmission format and corn- 
signal transmitter 233, a keyboard interface 234, and a mand prefix assigned to the converter box 104. Simi- 
non-volatile EEPROM memory 235 that stores (A) a larly, the remote command decoder 124 for the televi- 
set of two transmission protocols 236 that defines the sion 120 ignores all received infrared signals that do not 
signal format (including carrier frequency and transmis- match the predefined carrier frequency, 1/0 signal for- 
sion protocol) for two distinct sets of commands, and 30 mat and command prefix for that type of television. 
(B) a wireless command map 237 that indicates the set FIG. 11 shows an example of the pushbutton key- 
of wireless commands to be transmitted in response to board 234 for the remote control wand 126. Note that 
each button pressed on the keyboard interface. the LANG (language)* MUTE, SLEEP, VOL+ and 

A single remote control wand 126 is used to send VOL— buttons are used exclusively for sending com- 
wireless commands to both the television 120 and the 35 mands to the television set The Power button, which is 
converter box 104. The commands directed to the tele- an on/off toggle switch, is used to send commands to 
vision are encoded using a distinct signal format (i.e., a both the television 120 and the converter box 104. The 
distinct carrier frequency, transmission protocol, and- MENU, w l" to "0", ENTER, CH+, CH— , SEL+, 
/or command prefix) than the signal format used for SEL— and ENTER buttons are used exclusively for 
commands directed to the converter box 104. 40 sending commands to the converter box 104. 

As an example of a transmission protocol, the trans- FIG. 12 depicts an example of the wireless command 
mission protocol for sending commands to the con- map 237 stored in the remote controller's EEPROM 
verter box in the preferred embodiment is as follows: 235. The remote control wand can transmit up to five 
Using an IR carrier frequency of 38 KHz, before send- commands in response to each button pressed on the 
ing out a command the IR transmitter is turned on for 45 keyboard. Each command is specified by (A) a protocol 
3.4 milliseconds, then off for 3.4 milliseconds. Then an identifier that identifies the signal transmission protocol 
1 1 -bit command code is transmitted as 22 bits, in which to be used for that command, and (B) a binary command 
the first 11 bits and the last 11 bits are l's complements. value, which includes the command prefix value and 
The 11-bit command includes a 5-bit prefix (01101) that the command suffix value. In FIG. 12 the commands 
is the same for all commands, and the last six bits iden- 50 identified as using the "TV" protocol are wireless com- 
tify the particular command. Each "1" bit is transmitted mands to be sent to the television and the commands 
by turning the IR transmitter on for 880 microseconds identified as using the "CB" protocol are wireless com- 
and then off for 2.5 milliseconds, while each "0" bit is mands to be sent to the converter box. 
transmitted by turning the IR transmitter on for 880 As shown in FIG. 12, only the POWER button 
microseconds and then off for 820 microseconds. The 55 causes the transmission of multiple commands. In par- 
command is transmitted twice with an intercommand ticular, pressing the POWER button on the remote 
spacing of approximately 50 milliseconds. control wands causes the wand to transmit three com- 

For commands to be directed to the television 120, mands: TV:POWER ON/OFF, TV:GOTO CHAN- 
the remote control wand is programmed with the car- NEL X, and CB:ON. Note that in each installation of 
rier frequency, the turn on signal sequence, and the 60 the system "CHANNEL X" will be a specified channel, 
signal format for "0" and "1" bits required for use with such as "CHANNEL 3". Each wireless command in 
a specified type of television set. Thus, the wireless this sequence is transmitted twice before the next corn- 
command protocol stored in the remote control wand mand is transmitted. 

126 for sending commands to the television 120 will Every time the POWER button on the wand is 
vary from installation to installation of the system. The 65 pressed, the television is commanded to toggle its On/- 
wireless signal formats for virtually all commercial Off switch, and to tune to a predefined channel (such as 
televisions are publicly available and can be easily pro- channel 4). Since no other commands transmitted by the 
grammed into die remote control wand 126. For exam- wand 126 affect the television's tuner, the television 
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should normally be tuned to the proper channel unless The central controller stores, typically in random 
the user manually tunes the television to a different access memory 251, a table 272 indicating the current 
channel using a channel selector on television. In addi- status of each pay-per view source. For instance the 
tion, the "ON" command sent to the converter box status of a source may be "ready" or "rewinding" or 
prompts the converter box to check the On/Off status 5 flaying, X minutes play time remaining", and so on. 
of the television, and to tune the converter to the A channel assignments status table 274 stored in 
"Barker" channel (such as channel 3) assigned the con- memory 270 indicates which channels on each cable 
verter box's channel configuration map 220. Note that line have been assigned to which cable boxes. In partic- 
the signal values shown in FIG. 12 are only exemplary ular, any of the television channels not used for continu- 
values. 10 ous broadcast television programs or other continuous 

For other television sets, the carrier frequency and broadcast programming (such as a hotel information 
signal format could be the same as for the converter channel) are available to be assigned to cable box whose 
box, but the command prefix component of the wireless user requests any special services from the system. As 
signal format would be different and thus each device will be explained in more detail below, when a user first 
will not respond to wireless commands for the other IS presses the MENU button on his remote control wand, 
device. In general, the converter box and television set the user's cable box is assigned an unused channel that is 
will respond to wireless commands having different then used to transmit to the user's cable box menus of 
signal protocols and/or different command prefixes. available pay-per view programs, the pay-per view 
w at: a n +r n programs selected by the user, and other special service 

neaa *na <^omrouer 2Q programming> After the user is finished with the pay- 

Referring to FIG. 13, the head end controller 116 per view program or otherwise terminates use of the 
includes a central processing unit (CPU) 240 such as an system's special services the channel previously as- 
80386 microprocessor made by Intel. The head end's signed to that user is returned to the "pool" of unused 
CPU 240 is coupled to the system's pay-per view pro- channels. In some embodiments, more than cable box 
gram sources 108, screen buffers 110, a modem 112 for 25 can share the same assigned channel if two users request 
communicating with the cable boxes in the system, and the same pay-per view program, but otherwise each 
the program routing switch and routing circuitry 114. user's cable box is assigned a different channel when- 
In addition, the head end's CPU 240 is coupled to a user ever the user accesses the system's special services, 
interface 242 (e.g., keyboard, monitor, printer) used for A portion 276 of memory 251 is also used as a request 
such tasks as updating the list of pay-per view movies 30 input buffer for temporarily storing received user re- 
loaded in the pay-per view program sources. The CPU quest messages (received via modem 1 12), and another 
240 is also to the hotel's computer 244 for exchanging portion 278 of memory 251 is used as a buffer for tempo- 
billing information with the hotel's computer 244 and rarily storing messages that are to transmitted to user 
for allowing hotel guests to review their bill on the cable boxes via the modem 112. 
television screen. Finally, the head end's CPU 240 is 35 _ . _ ^ ^ _ , ^ _ „ 

coupled to non-volatile memory 250 (such as a hard Interaction of Converter Box and Central Controller 
disk) for storing software and information that needs to FIGS. 14 is a flow chart showing the sequence of 
be retained for long periods of time, and to random actions performed by the converter box's CPU 156 and 
access memory 251 for storing system status informa- the central controller I 16 when a user turns on his 
tion and the like. 40 television and selects a pay-per view program. 

Non-volatile memory 250 is loaded with control soft- When the user's television is first turned on (by press- 
ware routines 252-256, a pay-per view source table 260, ing the ON/OFF button on the remote controller) the 
a room number assignment table 261, a master channel television is tuned to a predefined channel, e.g., channel 
map 262, and a number of different user channel maps 3, and the converter box is automatically tuned to a 
263-265 that are to be downloaded into the various 45 pre-selected "barker channel" which always carries the 
converter boxes in the system. The pay-per view source system's * "Welcome Menu" The Welcome Menu ex- 
table 260 lists the titles, run times, and so on of the plains how to use the system. The user can select free* 
pay-per view program sources currently connected to to-guest program channels by pressing the CH+ and 
the system. The room number assignment table 261 that CH— buttons. By pressing the MENU button on the 
lists all the converter boxes in the system, including the 50 remote controller, the user causes a sequence of actions, 
room, serial number and other relevant information for some performed by the converter box's CPU and some 
each converter box. by the central controller. First, the converter box's 

The master channel assignment map 262 indicates the CPU sends to the central controller a request signal 
channel type, carrier frequency, invert/non-invert sta- identifying the converter box and requesting that the 
tus and so on for every channel to be used in the system. 55 Main Menu be sent to that converter box. 
The user channel assignment maps 263-265 contain The central controller 116 responds to the received 
subsets of the master channel assignment map 262. In a request signal by first selecting an unassigned special 
hotel or other setting, it might not be appropriate to services channel for the requesting converter box, and 
make certain premium services available at particular then sending setup signals to the video switch to put the 
locations. For instance, pay-per-view programming and 60 Main Menu (i.e., one of the screen buffers) on the chan- 
hotel check-out menus should not be available at the nel selected for the requesting converter box. In addi- 
television sets in common areas such as the hotel bar, tion, the central controller sends a channel assignment 
reception areas and so on. Thus, the cable television signal to the requesting converter box. When the con- 
system needs to be able to accommodate different chan- verter box's CPU 156 receives the channel assignment 
nel assignments for different television sets. It is for this 65 signal, it switches its tuner to the assigned special ser- 
reason that the system stores two or more **user channel vice channel. 

maps" 264-266 for downloading into different ones of To continue with the process of selecting a movie, 
the converter boxes in the system. the user must make a valid numerical entry correspond- 
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ing to one of the sub-menus (e.g., movie categories) 
listed in the Main Menu. When a user entry is made, the 
converter box's CPU sends a message denoting the 
user's choice to the system's central controller. If the 
entry was a valid entry, the central controller switches 5 
the selected sub-menu (Le., a different one of the screen 
buffers) onto the transmission cable and frequency band 
for the user's converter box, which causes the selected 
sub-menu to be displayed. 

By making a valid entry from the sub-menu the user 10 
selects a pay-per view program. Once again the con- 
verter box's CPU sends a message denoting the user's 
choice to the system's central controller. The central 
controller then enables the selected video source (i.e. , 
puts the selected video cassette player into play mode), 15 
and sets up the video switch so that the selected video 
source is switched onto the transmission cable and fre- 
quency band for the user's assigned special services 
channel! which causes the selected movie or program to 
be displayed. 20 

Alternate Embodiments 

It is noted that there are numerous television signal 
formats used in various countries, and thus the set of 
different television signal formats that a particular cable 25 
television system must handle will differ from location 
to location. Nevertheless, the basic organization of the 
multi-standard converter box of the present invention 
will be applicable to any such combination of television 
signal formats. Furthermore, it is contemplated that 30 
systems incorporating the present invention, but accom- 
modating three or more television signal formats will be 
needed. In that case the converter box's CPU will need 
to generate more than one control signal to specify the 
signal format of the currently selected channel, and the 35 
number of separate signal paths for removing the audio 
signal from each type of television signal will generally 
be equal to the number of different signal formats (or 
the number of different audio signal frequency locations 
in those signal formats). 40 

While the present invention has been described with 
reference to a few specific embodiments, the descrip- 
tion is illustrative of the invention and is not to be con- 
strued as limiting the invention. Various modifications 
may occur to those skilled in the art without departing 45 
from the true spirit and scope of the invention as defined 
by the appended claims. 

What is claimed is: 

1. A system for transmitting selected television sig- 
nals to a number of independently controlled television 50 
sets, comprising: 

a multiplicity of sources of television signals, said 
sources providing television signals in different 
ones of a plurality of predefined television signal 
formats; 55 

a multiplicity of television sets, each television set 
having a multi-standard receiver that selectively 
receives ones of said television signals in said plu- 
rality of predefined television signal formats; 

transmission media; 60 

television signal generators for transmitting respec- 
tive television signals from specified ones of said 
sources onto said transmission media in assigned 
respective frequency channels, each frequency 
channel having a bandwidth sufficient to transmit a 65 
respective television signal in a respective one of 
said plurality of predefined television signal for- 
mats; 



a multiplicity of converters, each converter respec- 
tively coupling said transmission media to a respec- 
tive one of said multiplicity of television sets, each 
said converter including 

a controller for variable selecting a given one of the 
frequency channels in accordance with user com- 
mands; 

a channel map memory for storing channel map data 
that identifies, for each frequency channel that is to 
be accessible by the television set coupled to said 
converter, a frequency band and one of said prede- 
fined television signal formats; and 

a frequency converter, coupled to said channel map 
memory, for shifting the television signal of the 
variably selected frequency channel to a prede- 
fined output channel in accordance with said chan- 
nel map data in said channel map memory; and 

a channel map transmitter that transmits a channel 
map via said transmission media and for download- 
ing into the channel map memories of said multi- 
plicity of converters. 

2. The system of claim 1, further including a televi- 
sion signal switch for coupling ones of said sources of 
television signals to ones of said television signal gener- 
ators; 

each controller further including an upstream trans- 
mitter for transmitting user program selection com- 
mands onto said transmission media; and 

said system further including a switch controller, 
coupled to said television signal switch and said 
transmission media, that receives said user program 
selection commands and transmits corresponding 
setup signals to said television signal switch. 

3. The system of claim 1, 

said channel map data stored in each said channel 
map memory identifies frequency channels un- 
available to the television set coupled to said con- 
verter; 

said channel map transmitter including means for 
downloading different channel mad data into the 
channel map memories of different ones of said 
converters such that a first one of said television 
sets has different frequency channels unavailable 
than a second one of said television sets. 

4. The system of claim 3, 

said multiplicity of sources including continuous 
transmission television sources that transmit associ- 
ated continuous television signals and program 
sources that transmit pay-per-view programs on 
demand; 

said system including means for re-transmitting said 
continuous television signals onto a first plurality 
of said frequency channels, each having predefined 
one of said plurality of predefined television signal 
formats; and 

said system further including a television signal 
switch for coupling ones of said program sources 
to ones of said television signal generators for 
transmitting said pay-per-view programs on a sec- 
ond plurality of said frequency channels. 

5. The system of claim 1, each converter further 
including: 

a character generator for generating character image 
video signals to be superimposed on the television 
signal transmitted to said television set by said 
converter; 

said frequency converter including video signal com- 
bining circuitry for removing an audio signal com- 
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ponent from the television signal received on said 
one transmission media on said selected frequency 
channel to produce an intermediate television sig- 
nal, adding said generated character image video 
signals to said intermediate television signal to 
produce an intermediate combined television sig- 
nal, and adding said removed audio signal compo- 
nent to said intermediate combined television sig- 
nal to produce a combined television signal. 
6. A system for transmitting selected television sig- 
nals to a number of independently controlled television 
sets, comprising: 
a multiplicity of sources of television signals, said 
sources providing television signals in different 
ones of a plurality of predefined television signal 15 
formats; 

a multiplicity of television sets, each television set 
having a multi-standard receiver that selectively 
receives ones of said television signals in said plu- 
rality of predefined television signal formats; 

transmission media; 

television signal generators for transmitting respec- 
tive television signals from specified ones of said 
sources onto said transmission media in assigned 
respective frequency channels, each frequency 25 
channel having a bandwidth sufficient to transmit a 
respective television signal in a respective one of 
said plurality of predefined television signal for- 
mats; 

a multiplicity of converters, each converter respec- 
tively coupling said transmission media to a respec- 
tive one of said multiplicity of television sets, each 
said converter including 

a controller for variably selecting a given one of the 
frequency channels in accordance with user com- 
mands; 

a channel mad memory for storing channel map data 
that identifies, for each frequency channel that is to 
be accessible by the television set coupled to said 
converter, a frequency band and one of said prede- 40 
fined television signal formats: and 

a frequency converter, coupled to said channel map 
memory, for shifting the television signal of the 
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variably selected frequency channel to a prede- 
fined output channel in accordance with said chan- 
nel map data in said channel mad memory: 

each converter further including: 

a character generator for generating character image 
video signals to be superimposed on the television 
signal transmitted to said respective television cou- 
pled to said converter; 

said frequency converter including (A) a tuner for 
shifting the television signal received on said trans- 
mission media on said selected frequency channel 
to baseband; (B) video signal combining circuitry 
coupled to said character generator for removing 
an audio signal component from the baseband tele- 
vision signal to produce an intermediate television 
signal, adding said generated character image 
video signals to said intermediate'television signal 
to produce an intermediate combined television 
signal, and adding said removed audio signal com- 
ponent to said intermediate combined television 
signal to produce a combined television signal; and 
(C) remodulator circuitry for shifting said com- 
bined television signal to said predefined output 
channel in accordance with said channel map data 
in said channel map memory. 

7. The system of claim 6, 

wherein said channel map data stored in each said 
channel map memory identifies frequency channels 
unavailable to the television set coupled to said 
converter; 

said system further including a channel map transmit- 
ter that transmits said channel map data via said 
transmission media for downloading into the chan- 
nel map memories of said multiplicity of convert- 
ers; 

said channel map transmitter including means for 
downloading different channel map data into the 
channel map memories of different ones of said 
converters such that a first one of said television 
sets has different frequency channels unavailable 
than a second one of said television sets. 
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